Grain transport losses occur due to road conditions, trucks' state of repair, types of bodies, overload, loading and transport speed. These losses, besides affecting the economy, are also considered waste of food, environmental and social aspects. The objective of this work was to collect information from the drivers, through the application of questionnaires, on the type, age and state of conservation of trucks, car bodies, roof covers and tires, as well as conservation conservation of BR-163 highway in the state of Mato Grosso, Brazil. The study was carried out on the BR-163 highway, which is the one with the highest cargo flow for maize in the state of Mato Grosso. Interviews were conducted with approximately 500 truck drivers transporting grain cargoes of maize, in order to obtain information regarding: (a) State of conservation of the highways where Pereira et al.; JEAI, 37(6): 1-10, 2019; Article no.JEAI.49535 2 they travel; (b) which part of the highways the greatest grain losses occur; (c) which grain is the most lost in road transport; (d) whether the truck driver has received any specific training to avoid grain losses; (e) whether the trucker adopts any procedure to reduce grain losses; among other information relevant to the study in question. It was observed that 59.70% of the trucks are owned by the companies, the other 40.30% are owned by the driver or are not tied to any company. It was observed that 42.90% of the trucks were manufactured between 2011 and 2015, that is, they are less than 8 years old. Of the evaluated trucks 39% of the evaluated trucks are bitrens, 32% rodotrens. The predominant bodies in the transport of grain in bulk are of the bulk type and bucket, with great predominance for grain. The data indicate that 87% of the trucks and 84% of the bodies are in good or excellent condition. The grain that is most lost in transportation, according to the drivers, is corn and soy, which together account for approximately 40% of the losses. It is concluded that grain losses in corn transport are occurring mainly due to poor conservation of BR-163 in the state of Mato Grosso. Holes and trepidation are the main culprits.
INTRODUCTION
A country that has an economic base for grain production faces serious problems related to logistics in harvesting periods, due to the low investment of the bodies responsible for road transport and the low storage capacity [1] .
Although Brazil has a large territorial extension, where it is recommended to use the rail transportation modality, 61.1% of the modalities used for the transportation of cargo are road [2] , where it is possible to notice the high losses of grains during the highways during harvest season.
According to Carvalho et al. [3] , the lack of an adequate structure for the production run, coupled with a lack of consistent transportation logistics, leads to grain wastage on the roads. He also points out that the explanation for the losses goes from the bad situation of the highways to the inadequate conditions of the trucks, causing the "leakage" of a large volume of grains on the highways [3] .
In view of this, it can be said that due to the lack of an efficient logistics system, the flow of grain production in Brazil is often erroneous, where the use of an inefficient modal for a given region or distance is produced, in which production is drained off [4] also noted that the formation of a new arrangement of the productive sectors by the expansion of agricultural areas was not accompanied by the expansion of the transport sector, that is, by the development of its modalities.
The grain logistics in Brazil did not have the development and the expected success, being outdated, and its main process, transportation, is with a precarious infrastructure without supporting conditions [1] .
In developed countries transport losses are relatively low, due to better road infrastructure and better facilities in the field and in the beneficiation units, but when it comes to developing countries, there is a very precarious infrastructure in this sector of the grain production chain, resulting in large grain losses [5] .
When analyzing the various stages of the current grain production chain in Brazil, there are some shortcomings, mainly in the stage of flow of production throughout the Brazilian territory, where significant losses occur.
A ausência de investimentos na manutenção e na conservação das rodovias nos níveis necessários contribui cada vez mais para a depreciação da malha rodoviária brasileira. Temse, assim, como consequência dessa falta de investimentos, do crescente volume de tráfego nas rodovias e das condições desfavoráveis que a maioria delas apresenta, o aumento do número de acidentes, com impactos preocupantes para a sociedade e para o poder público [2].
Brazil is a country with a large territorial dimension, and given the dispersion of production, the distance to the consumer markets or export ports and the deficiency of the storage network, the indices of losses tend to be higher in the post-harvest period [6] .
Para avaliar a opinião dos principais usuários e realizadores do transporte de grãos, os motoristas de caminhão, o questionário é uma maneira prática e importante para obter informações reais sobre o transporte de grãos. O questionário é um conjunto de questões, feito para gerar os dados necessários para se atingir os objetivos da pesquisa.
The objective of this work was to collect information from the drivers, through the application of questionnaires, on the type, age and state of conservation of trucks, bodywork, roof covers and tires, as well as the conservation of the BR-163 highway in the state of Mato Grosso, Brazil.
MATERIALS AND METHODS

Experimental Site Description
The study was carried out on the BR-163 highway, which is the one with the highest cargo flow for maize in the state of Mato Grosso.
Experimental Design Description
Interviews were conducted with approximately 500 truck drivers transporting grain cargoes of corn grains. This quantity of quastionaria was defined according to the flow of trucks that travel the BR-163 in Mato Grosso, being a relevant sampling for the research. In order to obtain information regarding: (a) State of conservation of the highways where they travel; (b) which part of the highways the greatest grain losses occur; (c) which grain is the most lost in road transport; (d) whether the truck driver has received any specific training to avoid grain losses; (e) whether the trucker adopts any procedure to reduce grain losses; among other information relevant to the study in question. It was important to understand the behavior of truck drivers in front of the theme, beyond what had been found in numerical data.
Sampling Method
Individual qualitative interviews were used in depth and observation of behaviors, always seeking to delimit the empiricism, subjectivity and the emotional involvement of researchers [7] . This research was characterized as a crosssectional study, a method that allows to establish relations between the analytical categories and verify the conditions in which such relations are established [8] . It is an empirical investigation, a method that covers everything -planning, techniques of data collection and analysis [9] . The study was developed through qualitative field research.
According to the author cited in the reference [10] , points out that the case study is one of the forms of research aimed at understanding complex phenomena, and allows an investigation that preserves the holistic and significant characteristics of real-life events.
Descriptive research aims to describe the characteristics of a particular population or phenomenon, or the establishment of relationships between variables. Standardized data collection techniques are used to study the characteristics of a group [11] .
Qualitative research involves the collection of descriptive data about people, places and interactive processes through the direct contact of the researcher with the studied situation, trying to understand the phenomena according to the subjects' perspective, that is, of the study participants [12] .
Data Analysis
The research data were collected over a given period, so it is a cross-sectional view with a longitudinal perspective [13] . Data were analysed in percentage.
RESULTS AND DISCUSSION
The questionnaire applied to the drivers had the objective of collecting information regarding the type, year and state of conservation of the trucks and highways.
It was observed that 59.70% of the trucks are owned by the companies, the other 40.30% are owned by the driver or are not tied to any company (Fig. 1) . It was observed that 42.90% of the trucks were manufactured between 2011 and 2015, that is, they are less than 8 years old. The fleet is considered new, this is due to the lines of financing provided by the government that facilitated the exchange of trucks with little time of use, mainly by companies, which usually renew the fleet on average every 3 or 4 years of use (Fig. 2) . According to the author cited in the reference [14] , the average age of the trucks is 9.7 years old. The older fleet is used by the selfemployed, whose average age is 12.7 years, followed by cooperatives with 8.7 years. The business fleet is 7.9 years old. Thus, the need for renewal of the existing fleet is added to the expansion of Brazilian agribusiness as a determining factor for the development of the grain transport Market [15] .
Transportation is one of the main factors of production in the economy and the main modal for the outflow of production in Brazil is the road. The cost of transport is a fundamental part of the formation of the price of goods, so the poor quality of transport infrastructure has a direct impact on society in general. The country needs constant investments in the sector in order to adapt the transport offer and the expected demands. Companies are looking for solutions to reduce logistical costs and actions to reduce operating costs and thus remain active in a very competitive and unprofitable market [16] . Usually the transportation of cargo is carried out by private companies or carriers that may own fleet and own equipment or contract services directly. The decision to obtain own fleet depends on the volume of cargo; if it is high, it compensates economically for owning the means of transport [17] .
Cargo transportation is also distinguished by the ownership structure of the vehicle, since a large part of the Brazilian fleet is in the hands of freelancers contracted by companies or carriers for full capacity displacement or transportation of fractional cargo, mainly for urban distribution of products. The company's own fleet can thus be partial, which prevents the fleet from idle when demand reduces [16] .
Regarding the types of trucks that travel in BR-163 in Mato Grosso, it is noted that the majority, that is, 39% of the trucks evaluated are bitrens (7 axles), 32% rodotrens (9 axles) and the rest other types of trucks such as 5 and 6 axle trucks, truck truck (3 axles) or even stump truck (2 axles) (Fig. 3) . The greater occurrence of bitrens and rodotrens is justified by the reduction of transportation costs, by increasing the load capacity of these vehicles. The authors cited in the reference [18] , elucidate on the problems in the modal road of loads. In Brazil, the road freight sector coexists with a series of structural problems. Among them are the informality and fragmentation of the sector, a growing fleet aged by the inability to renew, the insecurity that has as a consequence an increasing theft of cargoes, the lack of regulation and the excess capacity, which results in predatory competition and lower prices costs.
According to the [2], the number of trucks in circulation in Brazil increased 14.2% between 2012 and 2016, while the number of trucks in the same period increased 13.2% and 7.8%, respectively. The current fleet of trucks in 2017 was 1.9 million units. The average age of the trucks has gone from 10 years and 3 months in 2016 to 10 years and 8 months in 2017. In the midst of so many obvious problems, finding a solution that distracts from these obstacles, and still makes us more competitive in the market, is a logistical challenge.
Fig. 1. Property of the truck. Mato Grosso, Brazil
The predominant bodies in the transport of grain in bulk are of the bulk type and bucket type. Among the trucks evaluated, there was a large predominance of bulk bodies, with 90.90% of the total evaluated. The other 9.10% were bucket type bodies (Fig. 4) .
The bucket is a bodywork model widely used in construction. It is indicated for the transport of grains, rubble and earth, and is composed of a deep compartment and with high sides, so that the material does not fall during the movement.
The bulkhead is also known as "high grade" and has a reverse feature compared to the previous one. It can be used to transport grains such as corn and soybeans, as well as fertilizers and fertilizers. Its higher grids facilitate the accommodation of the items and guarantee a safe and efficient transport.
Evaluations were carried out on the state of conservation of trucks and bodies (Figs. 5, 6 and  7) . The data indicate that 87% of the trucks and 84% of the bodies are in good or excellent state of conservation, and in both, the percentage of conservation considered bad was only 5%.
A portion of the grains is lost through the gaps between the side and the floor of the body, which can be solved by the inner lining of the same, a practice already adopted by several truckers and manufacturers of bulk bodies. Another considerable portion is lost through the upper part of the body,due to the inadequate and uneven wrapping resulting from manual activity which often requires speed. Obviously, these losses are influenced by the quality of the pavement where the truck travels, since the trepidation and the holes are decisive in the grain escape when the load is not completely sealed inside the body [15] .
At the time of the interview, the state of conservation of the tarpaulin and the tires was observed, where the interviewees said that the tarpaulin used in the truck bodies was in excellent or good condition, which was also confirmed in loco (Fig. 8) as well as the state of conservation of the tires, which presented in 59.80% of the response as in good condition (Fig. 9) . The operating costs of transport services are influenced by the insufficient state of conservation of these infrastructures. These costs arise from frequent occurrences of tire, wheel and suspension failure, for example, the need for more intensive vehicle maintenance and increased fuel consumption, among others [2].
The state of conservation of the roads proved to be a problem to be solved, since 88% of the interviewees affirmed that the lack of conservation of the roads is the predominant factor for the losses of grains, being the place of holes and trepidation where it is lost more (Figs. 10 and 11). The lack of investments in the maintenance and maintenance of roads at the necessary levels contributes increasingly to the depreciation of the Brazilian road network. As a consequence of this lack of investment, the increasing volume of traffic on the highways and the unfavorable conditions that most of them present, the increase in the number of accidents, with disturbing impacts on society and the public power [2].
In a country where road transport is the main means used for transportation, its roads are expected to be in a good condition to generate more competitiveness in the flow of its products. Brazil has 1,720,607 km of roads, with only 213,229 km of paved roads, about 12.4%, according to a CNT survey that surveys the conditions of Brazilian roads since 1995 [2].
Holes and road irregularities can cause the truck's cargo bay to shake. This trepidation causes the grains to oscillate and to move, and in case of bodywork failure, the grains have to pass and fall [15] .
During the interviews, it was asked which grain is most lost in transportation, according to the driver's opinion, corn and soybean together account for approximately 40% of the losses (Fig. 12 ).
In the Brazilian scenario, one of the most cultivated grains is corn. Only during the 2016/2017 harvest, a production of 92 million tons was estimated, being considered the largest production in the history recorded in the country [19] . However, the lack of logistics infrastructure faced by the country in the post-harvest stages of this production makes the country less competitive due to the losses that occur especially in transport and storage processes [20] .
In this context, transport conditions and distances play an important role in influencing the magnitude of post-harvest food losses, since long distances and poor transport modes lead to even greater losses [20] .
CONCLUSION
Based on the results of the questionnaires, it is concluded that grain losses in maize transportation are mainly due to poor conservation of BR-163 in the state of Mato Grosso. Holes and trepidation are the main culprits.
Investments in the maintenance and conservation of highways and trucks, control of the growing volume of traffic on the highways, and a reduction in the number of accidents, which will consequently impact on the confidence and security of truck drivers, are necessary and of great importance.
